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Abstract 



PROBLEM TO BE SOLVED: To obtain the subject composition containing a biodegradable plastic, starch 
(derivative) and saccharides at a specific ratio, excellent in moldability, capable of completely degrading in a 
short time by microorganisms in soil after pollution and useful for films for agriculture and food containers 
etc. 

SOLUTION: This composition contains(A) 20-70 pts.wt. biodegradable plastic such as biodegradable 
aliphatic polyester obtained by carrying out polycondensation reaction of a polyol such as 1,4-butanediol 
with an aliphatic dicarboxylic acid such as succinic acid or adipic acid, (B) 30-80 pts.wt. starch (derivative) 
such as corn starch or acetylated material or (carboxyl)methylated material and (C) 3-30 pts.wt. saccharides 
such as maltose or sucrose and as necessary, further (D) a foaming agent. 
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* NOTICES * 

Japan Patent Office is not responsit^B||or any 
damages caused by the use of this t^^ation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 

[Claim 1 ] (A) The biodegradable plastic constituent which consists of a biodegradable plastic 20 
- 70 weight sections, (B) starch and/or the starch derivative 30 - 80 weight sections, and the (C) 
saccharide 3-30 weight sections. 

[Claim 2] The fizz biodegradable plastic constituent characterized by containing the (D) foaming 
agent further in a constituent according to claim 1 . 

[Claim 3] (A) The biodegradable plastic constituent according to claim 1 or 2 characterized by a 
biodegradable plastic being biodegradability aliphatic series polyester. 
[Claim 4] (C) The biodegradable plastic constituent according to claim 1 or 2 characterized by 
saccharides being cane sugar. 



[Translation done.] 
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Japan Patent Office is not responsitf^»r any 
damages caused by the use of this trsWation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the biodegradable plastic constituent in which 
biodegradation is easily carried out by the microorganism to the bottom of natural environment, 
having physical properties equivalent to conventional plastics. 
[0002] 

[Description of the Prior Art] While various plastics were used for the large quantity, when it 
became trash after an activity, the thing which does not decompose on condition that usual and is 
depended on a microorganism etc. and which is not done for corrosion decomposition had 
become a problem. For this reason, research of a degradable plastic is done conventionally and it 
divides roughly, and (1) light-sensitive nature agent is added, or a specific light-sensitive radical 
is introduced and a polymer chain cleaves with light energy. A biodegradable plastic is blended to 
the biodegradable plastic which even a carbon dioxide and water decompose eventually by the 
microorganism which lives the low-molecular-weight-ized photodegradable plastic, (2) soil, 
underwater, into sludge, etc., and (3) nondegradable plastics, and research and development in 
the raw collapsibility plastics collapsed in soil etc. is being done. 
[0003] 

[Problem(s) to be Solved by the Invention] These degradable plastics still need to be improved in 
respect of a physical-properties side, decomposition ease, and cost, in order to substitute the 
plastic by which current multiple use is carried out, although gradually used [ beginning ] with the 
rise of consciousness to an environmental problem. 
[0004] 

[Means for Solving the Problem] this invention person resulted that the above-mentioned 
technical problem was solved in header this invention by adding the (C) saccharide to the mixed 
stock which consists of the (A) biodegradable plastic, (B) starch, and/or a starch derivative, as a 
result of inquiring wholeheartedly. 
[0005] That is, this invention is the following (1) - (4). 

[0006] (1) Biodegradable plastic constituent which consists of the (A) biodegradable plastic 20 - 
70 weight sections, (B) starch and/or the starch derivative 30 - 80 weight sections, and the (C) 
saccharide 3-30 weight sections. 

[0007] (2) The fizz biodegradable plastic constituent characterized by containing the (D) foaming 
agent further in the constituent of the above-mentioned (1 ) publication. 

[0008] (3) Biodegradable plastic constituent the above (1) characterized by the (A) biodegradable 
plastic being biodegradability aliphatic series polyester, or given in (2). 

[0009] (4) Biodegradable plastic constituent the above (1) characterized by the (C) saccharides 
being cane sugar, or given in (2). 

[0010] The biodegradable plastic which is the (A) component which constitutes the constituent of 
this invention is conventionally well-known, and it is not limited especially. As a biodegradable 
plastic, the chemical synthetic substance, the natural polymer which is the constituent of animals 
and plants, the polymer which a microorganism makes as a raw material are known. 
[001 1 ] As said chemical synthetic substance, water-soluble polymers, such as all by the alkali 
metal or alkaline earth metal of the others and polyvinyl alcohol (PVA) which are aliphatic series 
polyester, polylactic acid, the Pori Glico lid, Pori butanoic acid, etc., a polyethylene glycol, and 



; polyacrylic acid, or a partial saponification object, etc. are illustrated. 

' [0012] A cellulose, chitin chitos^n, etc. are mentioned as said natural polymer. Although starch is 
also the natural polymer of bio^^adability and is polysaccharide, starch is used as a (B) 
component in this invention, it iWxcepted from (A) and the (C) compWent. 
[0013] As a polymer which said microorganism makes, the copolymer of polyhydroxy butyrate 
(PHB) and polyhydroxyvalerate (PHV), polyamino acid, etc. are mentioned. Although a certain kind 
of polysaccharide is also made from a microorganism, since a saccharide is used as a (C) 
component in this invention, it is excepted from the (A) component. 
: [0014] The biodegradability aliphatic series polyester which is made to carry out the 
I polycondensation of aliphatic series dicarboxylic acid like polyols and succinic acids, such as 
1 ,4-butanediol, or an adipic acid, and is obtained in these is desirable. 
[0015] In this invention, a biodegradable plastic can use one sort or two sorts or more. 
; [0016] Although not limited as the starch which constitutes the (B) component of this invention, 
and/or its derivative, the starch of potatoes, such as starch of corn, a potato, and a sweet potato, 
the starch of rice, the starch of wheat, these acetylation objects, a methylation object, an allyl 
compound ghost, and a carboxyl methylation object are illustrated. In these, the starch (corn 
starch) of corn is the most common, and it is desirable. Moreover, such mixture can also be used. 

i [0017] The saccharide which constitutes the (C) component of this invention names 
i monosaccharide and oligosaccharide generically. As monosaccharide, monose, diose, those, 
; tetrose, a pentose, a hexose, heptose, octose, the nonose, decose, etc. are mentioned. As 
oligosaccharide, trisaccharides and tetrasaccharides, such as disaccharides, such as a maltose, 
cello PIOSU, gene thio PIOSU, MERIPIOSU, a lactose, turanose, trehalose, cane sugar, and in 
i saccharose, and a maltotriose, are mentioned. Versatility and handling ease to disaccharide is 
j desirable in these, and it is desirable from especially cane sugar having come out to the 

• commercial scene as sugar. Moreover, such mixture can also be used. 

; [0018] The biodegradable plastic constituent of this invention can select each component of (A) 
- (C) from the large range by the physical properties for which it asks. Generally, it consists of the 
(A) component 20 - 70 weight sections, the (B) component 30 - 80 weight sections, and the (C) 
component 3-30 weight sections. Moreover, although biodegradability falls, in addition to the 
above-mentioned component, it can also mix a well-known non-biodegradability polymer 
suitably. 

[0019] In this invention, it can also consider as a fizz constituent by making the still better known 
foaming agent as a (D) component contain. A thing well-known as a foaming agent can be used 
in the amount usually used. 

1 [0020] As a foaming agent, chemistry foaming agents, such as carbonate system foaming 
agents, such as hydrocarbons, such as butane, a pentane, a hexane, a heptane, and an octane, 
halogenated hydrocarbon, water and its microencapsulation object, a sodium carbonate, and a 

■ sodium hydrogencarbonate, and an AZOJI carvone amide, are mentioned. 

[0021 ] After there being especially no limit about the manufacture approach of the thermoplastic 
polymer constituent of this invention and mixing the above (A), (B), and the (C) component with a 
Henschel mixer or a tumbler with a predetermined compounding ratio, it can obtain by carrying 

• out melting kneading using well-known kneading equipments, such as an extruder of one shaft or 
a multiple spindle, a Banbury mixer, a kneader, and a roll. Moreover, mixing of a raw material with 
a Henschel mixer, a tumbler, etc. can be omitted, and various raw materials can also be supplied, 
kneaded and obtained to melting kneading equipment using a separate feeder. Moreover, 
pelletizing can be omitted, each component can be mixed in the powdery state, and it can also 
introduce into a making machine. 

[0022] Moreover, in this invention, various additive components, for example, a plasticizer, 
lubricant, a stabilizer, an antioxidant, an ultraviolet ray absorbent, a flame retarder. a release 
agent, etc. can also be blended if needed at the time of pellet manufacture of a polymer 
component, and the fabricating operation of a polymer Plastic solid. 

[0023] In addition, when using the plastics constituent of this invention for tableware, a toy, etc., 
as for the various above-mentioned additives, it is desirable to use that by which it was already 
known that it is harmless to the bodies, such as a food coloring agent. 
; [0024] In this invention, the thermoplastics of non-biodegradability can be further used together. 



■ In this case, by the microorganism to which trash lives into soil etc., by decomposing the 
'saccharide of the starch of the biod egradable plastic of the (A) component, and the (B) 
component and/or a starch de(^pve, and the (C) component, a pla|^-molding object will lose 
that gestalt and can use it as c^rapsibility plastics. 

[0025] As such non-biodegradability plasticity plastics, although styrene resin, olefin system 
resin, methacrylic system resin, polyvinyl chloride system resin, polyvinylidene chloride resin, 
polyamide resin, polyester resin, polyurethane resin, polycarbonate resin, polyacetal resin, 
polyphenylene ether resin, a fluororesin, various kinds of thermoplastic elastomer, etc. are 
i mentioned, for example, styrene resin, olefin system resin, methacrylic system resin, and polyvinyl 
; chloride system resin are common in these. Two or more sorts of these can also be used. 
[0026] Thus, the biodegradability polymer constituent of obtained this invention is fabricated by 
various Plastic solids by approaches, such as the well-known approach generally used for 
! shaping of a thermoplastic polymer, for example, injection molding, extrusion molding, blow 
1 molding, inflation molding, and a vacuum forming. Moreover, it is fabricated by the desired Plastic 
solid after being fabricated by a film, a biaxially oriented film, a sheet, a foaming sheet, the 
foaming bead, etc. 

: [0027] Since the constituent of this invention uses a biodegradable plastic and starch as a 
j principal component and a saccharide is added, while shaping to various moldingses is easy and 
; the moldings shows the various physical properties which plastics has, after an activity is 
' thoroughly decomposed by the microorganism which lives soil, underwater, into sludge, etc. 
Moreover, the plastic of this invention can be used as fertilizer for a short period of time for the 
1st day to about several days, if it processes with the compost for kitchen garbages. Using such 
an outstanding property, the plastics constituent of this invention is fabricated by the various 
; applications for which plastics is used conventionally, and can be used for them. 
| [0028] The desirable application of this invention is enumerated and explained below. 
! [0029] 1 . When the moldings of the constituent of a pile and pile this invention is directly used for 
soil, the microorganism in soil will decompose it by burying in soil. That is, it becomes the ideal 
application that an activity and abolition of a product are performed simultaneously. Specifically, it 
can be used as piles, such as grass stretched in the directions, such as a golf course, a route, 
and a river, and a pile. Moreover, it can be used also in the tree planting after work of landfill, a 
cut, etc., and a network flare. The whole work can also be made into biodegradability by changing 
: to the conventional wire gauze and making the network itself into the product made from a 
biodegradable plastic of this invention simultaneously. 

[0030] 2. It is suitable for the application and concrete target of which a sheet and films 
• biodegradability are required to the house sheet for agriculture, the film for agriculture, the various 
' films for a package, construction and the sheet for engineering works, a garbage bag, etc. 

[0031 ] 3. Also in a container and a tray plastic, it is consumed especially so much and the 

disposal after abolition is suitable for the various difficult containers, tableware, a tray, a shipping 

box, a plantation art pot, etc. 

[0032] 4. The constituent of charge this invention of foam can be made to foam easily by well- 
known approaches, such as the usual injection molding machine. Expansion ratio can also be 

'■ adjusted from low foaming of about 2 to 3 times to high foaming of about 20 to 30 times. 

' [0033] An activity in the field for which plastics foam was used conventionally is possible. 
Especially low foam is suitable for the wheel of an automobile, a bumper, interior equipment, etc. 
with the materials for a package at the cabinet of an electric product etc. In addition, the 
application put in bearing in mind the lightweight nature and safeties, such as home interior 
equipment, the gear-tooth brush of a hotel, the spoon for aircraft eating in the household, a fork, 
tableware and a tray, toys, a ball of an air gun, and stationery, is included. 
[0034] Especially high foam is effective as alternate material of the styrene foam which has a 
problem in current disposal. For example, shock absorbing material, such as shock absorbing 
material of boxes for transport, such as tableware containers, such as a container of a food tray 
and instant noodles, a marine product and the box for agricultural products, and a box for a 
package, and an electric product and a precision mechanical equipment, and the noise control 

! and the heat insulator structural and for routes are suitable. 

[0035] 5. In addition, it can also be made slit fiber, a nonwoven fabric, a network, a rope, etc. 

j using being applicable to the various shaping approaches, and also application to motion 



; implements, such as the pole of packaging materials, such as clothing, such as a hat, a poncho, 
i'and a wind deflector, a garbageJsag, and a souvenir bag, and skiing, etc. can be performed. 
: Moreover, application on the ci^k periodically discarded since vario^fcprepaid cards, such as a 
telephone card, an orange carcHr pachinko card, and a books card.^Hous credit cards, a library 
utilization card, various member cards, etc. are consumed by the large quantity or there is length 
is effective. 

[0036] In addition, the front face of the Plastic solid acquired from the constituent of this 
invention can also be processed with various ingredients to raise further the water resisting 
property of a Plastic solid, chemical resistance, thermal resistance, a mechanical strength, etc. 
For example, processing of coating, a lamination, DIPIINGU, or vacuum evaporationo is effective 
at metals, such as aluminum, non-biodegradable plastics, and the biodegradable plastics of 
others more, such as high-melting polylactic acid. Moreover, since it prevents that the 
; biodegradability after an activity falls when processing a front face by metals and non- 
biodegradable plastics, surface treatment can be carried out only to the part which needs a water 
resisting property etc., or means, such as leaving a non-processing part selectively, can also be 
provided. 

[0037] Furthermore, to objects for engineering-works tree planting, such as a pile, piles, a golf 
tee, a film for agriculture, a seedling pot, and a pot for plantation arts, the object for agricultural 
and forestry industries, and the materials supply for horticulture, if well-known fertilizer, such as 
Chisso, phosphorus, and potash, and an effective fungus are kneaded beforehand, since it will 
become still more effective as a part for fertilizer after biodegradation, it is desirable. Moreover, 
the addition rate is 5 - 30% of rate preferably 0 to 80%. 
[0038] 

: [Embodiment of the Invention] Hereafter, although an example explains this invention in more 
! detail, this invention is not limited to these examples. 

! [0039] (Example A) aliphatic series polyester The 47 sections (Showa High Polymer Bionolle 
: 1020) 

(B) Corn starch 47 sections (C) cane sugar (sugar) The mixture of 6 section above-mentioned 
each component was supplied and fabricated to the injection molding machine. Mold goods were 
obtained using the metal mold of a tray and a pile. 

[0040] The appearance of the obtained tray and a pile was good, and there was no generating of 
the scorch by the added cane sugar, discoloration, etc. Moreover, the mechanical strength as a 
tray and a pile etc. was enough, and washing by water was also possible. 
[0041] the place which buried the above-mentioned tray and the pile and was left for three 
months under the room temperature in the culture medium collected and created from soil — 
biodegradation was carried out nearly thoroughly. 

[0042] While the moldability was inferior a little compared with the place which the cane sugar of 
the (C) component were excepted for the comparison, and also performed same shaping and 
decomposition, and the thing to depend on the example of above-mentioned this invention, the 
biodegradation in the inside of soil was not perfect, either. 
[0043] 

[Effect of the Invention] The plastics constituent of this invention is easy a moldability, and 
biodegradation of after abolition is thoroughly carried out by the microorganism in soil for a short 
time. Therefore, it is very useful on an environmental problem, a resource problem, and a dust 
problem. 

[0044] Although the reason this invention does the above exceptionally excellent effectiveness so 
is not necessarily clear, it is considered because there is work to which saccharides, such as 
cane sugar used as the 3rd component, promote the biodegradation by the microorganism in the 
time of abolition while having functions, such as lubricant, at the time of plastic molding. 
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TECHNICAL FIELD 



1 [Field of the Invention] This invention relates to the biodegradable plastic constituent in which 
' biodegradation is easily carried out by the microorganism to the bottom of natural environment, 
having physical properties equivalent to conventional plastics. 
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PRIOR ART 

.' [Description of the Prior Art] While various plastics were used for the large quantity, when it 
became trash after an activity, the thing which does not decompose on condition that usual and is 
depended on a microorganism etc. and which is not done for corrosion decomposition had 
I become a problem. For this reason, research of a degradable plastic is done conventionally and it 
divides roughly, and (1) light-sensitive nature agent is added, or a specific light-sensitive radical 
i is introduced and a polymer chain cleaves with light energy. A biodegradable plastic is blended to 
| the biodegradable plastic which even a carbon dioxide and water decompose eventually by the 
• microorganism which lives the low-molecular-weight-ized photbdegradable plastic, (2) soil, 

underwater, into sludge, etc., and (3) nondegradable plastics, and research and development in 
: the raw collapsibility plastics collapsed in soil etc. is being done. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The plastics constituent of this invention is easy a moldability, and 
biodegradation of after abolition is thoroughly carried out by the microorganism in soil for a short 
time. Therefore, it is very useful on an environmental problem, a resource problem, and a dust 
problem. 

[0044] Although the reason this invention does the above exceptionally excellent effectiveness so 
is not necessarily clear, it is considered because there is work to which saccharides, such as 
cane sugar used as the 3rd component, promote the biodegradation by the microorganism in the 
time of abolition while having functions, such as lubricant, at the time of plastic molding. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] These degradable plastics still need to be improved in 
respect of a physical-properties side, decomposition ease, and cost, in order to substitute the 
plastic by which current multiple use is carried out, although gradually used [ beginning ] with the 
rise of consciousness to an environmental problem. 
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MEANS 



[Means for Solving the Problem] this invention person resulted that the above-mentioned 
technical problem was solved in header this invention by adding the (C) saccharide to the mixed 
stock which consists of the (A) biodegradable plastic, (B) starch, and/or a starch derivative, as a 
result of inquiring wholeheartedly. 
; [0005] That is, this invention is the following (1) - (4). 

: [0006] (1) Biodegradable plastic constituent which consists of the (A) biodegradable plastic 20 - 
i 70 weight sections, (B) starch and/or the starch derivative 30 - 80 weight sections, and the (C) 
; saccharide 3-30 weight sections. 

. [0007] (2) The fizz biodegradable plastic constituent characterized by containing the (O) foaming 
agent further in the constituent of the above-mentioned (1) publication. 

[0008] (3) Biodegradable plastic constituent the above (1) characterized by the (A) biodegradable 
: plastic being biodegradability aliphatic series polyester, or given in (2). 

: [0009] (4) Biodegradable plastic constituent the above (1) characterized by the (C) saccharides 
being cane sugar, or given in (2). 

[0010] The biodegradable plastic which is the (A) component which constitutes the constituent of 
this invention is conventionally well-known, and it is not limited especially. As a biodegradable 
plastic, the chemical synthetic substance, the natural polymer which is the constituent of animals 

i and plants, the polymer which a microorganism makes as a raw material are known. 

! [001 1 ] As said chemical synthetic substance, water-soluble polymers, such as all by the alkali 
metal or alkaline earth metal of the others and polyvinyl alcohol (PVA) which are aliphatic series 
polyester, polylactic acid, the Pori Glico lid, Pori butanoic acid, etc., a polyethylene glycol, and 
polyacrylic acid, or a partial saponification object, etc. are illustrated. 

[0012] A cellulose, chitin chitosan, etc. are mentioned as said natural polymer. Although starch is 
also the natural polymer of biodegradability and is polysaccharide, since starch is used as a (B) 
component in this invention, it is excepted from (A) and the (C) component. 
; [001 3] As a polymer which said microorganism makes, the copolymer of polyhydroxy butyrate 
(PHB) and polyhydroxyvalerate (PHV), polyamino acid, etc. are mentioned. Although a certain kind 
of polysaccharide is also made from a microorganism, since a saccharide is used as a (C) 
component in this invention, it is excepted from the (A) component. 
[0014] The biodegradability aliphatic series polyester which is made to carry out the 
polycondensation of aliphatic series dicarboxylic acid like polyols and succinic acids, such as 
1 ,4-butanediol, or an adipic acid, and is obtained in these is desirable. 
[0015] In this invention, a biodegradable plastic can use one sort or two sorts or more. 
[0016] Although not limited as the starch which constitutes the (B) component of this invention, 
and/or its derivative, the starch of potatoes, such as starch of corn, a potato, and a sweet potato, 
the starch of rice, the starch of wheat, these acetylation objects, a methylation object, an allyl 
compound ghost, and a carboxyl methylation object are illustrated. In these, the starch (corn 
starch) of corn is the most common, and it is desirable. Moreover, such mixture can also be used. 

[0017] The saccharide which constitutes the (C) component of this invention names 
monosaccharide and oligosaccharide generically. As monosaccharide, monose, diose, triose, 
tetrose, a pentose, a hexose, heptose, octose, the nonose, decose, etc. are mentioned. As 
oligosaccharide, trisaccharides and tetrasaccharides, such as disaccharides, such as a maltose, 



cello PIOSU. gene thio PIOSU, MERIPIOSU, a lactose, turanose. trehalose, cane sugar, and in 
saccharose, and a maltotriose, are mentioned. Versatility and handling ease to disaccharide is 
desirable in these, and it is de^fcle from especially cane sugar hav^^come out to the 
commercial scene as sugar. M^River, such mixture can also be use^P 
[0018] The biodegradable plastic constituent of this invention can select each component of (A) 
- (C) from the large range by the physical properties for which it asks. Generally, it consists of the 
(A) component 20 - 70 weight sections, the (B) component 30 - 80 weight sections, and the (C) 
component 3-30 weight sections. Moreover, although biodegradability falls, in addition to the 
above-mentioned component, it can also mix a well-known non-biodegradability polymer 
suitably. 

[0019] In this invention, it can also consider as a fizz constituent by making the still better known 
foaming agent as a (D) component contain. A thing well-known as a foaming agent can be used 
in the amount usually used. 

[0020] As a foaming agent, chemistry foaming agents, such as carbonate system foaming 
agents, such as hydrocarbons, such as butane, a pentane, a hexane, a heptane, and an octane, 
halogenated hydrocarbon, water and its microencapsulation object, a sodium carbonate, and a 
sodium hydrogencarbonate, and an AZOJI carvone amide, are mentioned. 
[0021] After there being especially no limit about the manufacture approach of the thermoplastic 
polymer constituent of this invention and mixing the above (A), (B), and the (C) component with a 
Henschel mixer or a tumbler with a predetermined compounding ratio, it can obtain by carrying 
out melting kneading using well-known kneading equipments, such as an extruder of one shaft or 
a multiple spindle, a Banbury mixer, a kneader, and a roll. Moreover, mixing of a raw material with 
a Henschel mixer, a tumbler, etc. can be omitted, and various raw materials can also be supplied, 
kneaded and obtained to melting kneading equipment using a separate feeder. Moreover, 
pelletizing can be omitted, each component can be mixed in the powdery state, and it can also 
introduce into a making machine. 

[0022] Moreover, in this invention, various additive components, for example, a plasticizer, 
lubricant, a stabilizer, an antioxidant, an ultraviolet ray absorbent, a flame retarder, a release 
agent, etc. can also be blended if needed at the time of pellet manufacture of a polymer 
component, and the fabricating operation of a polymer Plastic solid. 

[0023] In addition, when using the plastics constituent of this invention for tableware, a toy, etc., 
as for the various above-mentioned additives, it is desirable to use that by which it was already 
known that it is harmless to the bodies, such as a food coloring agent. 

[0024] In this invention, the thermoplastics of non-biodegradability can be further used together. 
In this case, by the microorganism to which trash lives into soil etc., by decomposing the 
saccharide of the starch of the biodegradable plastic of the (A) component, and the (B) 
component and/or a starch derivative, and the (C) component, a plastic-molding object will lose 
that gestalt and can use it as collapsibility plastics. 

[0025] As such non-biodegradability plasticity plastics, although styrene resin, olefin system 
resin, methacrylic system resin, polyvinyl chloride system resin, polyvinylidene chloride resin, 
polyamide resin, polyester resin, polyurethane resin, polycarbonate resin, polyacetal resin, 
polyphenylene ether resin, a fluororesin, various kinds of thermoplastic elastomer, etc. are 
mentioned, for example, styrene resin, olefin system resin, methacrylic system resin, and polyvinyl 
chloride system resin are common in these. Two or more sorts of these can also be used. 
[0026] Thus, the biodegradability polymer constituent of obtained this invention is fabricated by 
various Plastic solids by approaches, such as the well-known approach generally used for 
shaping of a thermoplastic polymer, for example, injection molding, extrusion molding, blow 
molding, inflation molding, and a vacuum forming. Moreover, it is fabricated by the desired Plastic 
solid after being fabricated by a film, a biaxially oriented film, a sheet, a foaming sheet, the 
foaming bead, etc. 

[0027] Since the constituent of this invention uses a biodegradable plastic and starch as a 
principal component and a saccharide is added, while shaping to various moldingses is easy and 
the moldings shows the various physical properties which plastics has, after an activity is 
thoroughly decomposed by the microorganism which lives soil, underwater, into sludge, etc. 
Moreover, the plastic of this invention can be used as fertilizer for a short period of time for the 
1st day to about several days, if it processes with the compost for kitchen garbages. Using such 



an outstanding property, the plastics constituent of this invention is fabricated by the various 
'applications for which plastics i^jsed conventionally, and can be used for them. 
[0028] The desirable applicatidj^f this invention is enumerated and^olained below. 
[0029] 1 . When the moldings &me constituent of a pile and pile thi^p^ention is directly used for 
soil, the microorganism in soil will decompose it by burying in soil. That is, it becomes the ideal 
application that an activity and abolition of a product are performed simultaneously. Specifically, it 
can be used as piles, such as grass stretched in the directions, such as a golf course, a route, 
and a river, and a pile. Moreover, it can be used also in the tree planting after work of landfill, a 
cut, etc., and a network flare. The whole work can also be made into biodegradability by changing 
to the conventional wire gauze and making the network itself into the product made from a 
biodegradable plastic of this invention simultaneously. 

[0030] 2. It is suitable for the application and concrete target of which a sheet and films 
biodegradability are required to the house sheet for agriculture, the film for agriculture, the various 
films for a package, construction and the sheet for engineering works, a garbage bag, etc. 
[0031] 3. Also in a container and a tray plastic, it is consumed especially so much and the 
disposal after abolition is suitable for the various difficult containers, tableware, a tray, a shipping 
box, a plantation art pot, etc. 

[0032] 4. The constituent of charge this invention of foam can be made to foam easily by well- 
known approaches, such as the usual injection molding machine. Expansion ratio can also be 
adjusted from low foaming of about 2 to 3 times to high foaming of about 20 to 30 times. 
[0033] An activity in the field for which plastics foam was used conventionally is possible. 
Especially low foam is suitable for the wheel of an automobile, a bumper, interior equipment, etc. 
with the materials for a package at the cabinet of an electric product etc. In addition, the 
application put in bearing in mind the lightweight nature and safeties, such as home interior 
equipment, the gear-tooth brush of a hotel, the spoon for aircraft eating in the household, a fork, 
tableware and a tray, toys, a ball of an air gun, and stationery, is included. 
[0034] Especially high foam is effective as alternate material of the styrene foam which has a 
problem in current disposal. For example, shock absorbing material, such as shock absorbing 
material of boxes for transport, such as tableware containers, such as a container of a food tray 
and instant noodles, a marine product and the box for agricultural products, and a box for a 
package, and an electric product and a precision mechanical equipment, and the noise control 
and the heat insulator structural and for routes are suitable. 

[0035] 5. In addition, it can also be made slit fiber, a nonwoven fabric, a network, a rope, etc. 
using being applicable to the various shaping approaches, and also application to motion 
implements, such as the pole of packaging materials, such as clothing, such as a hat, a poncho, 
and a wind deflector, a garbage bag, and a souvenir bag, and skiing, etc. can be performed. 
Moreover, application on the cards periodically discarded since various prepaid cards, such as a 
telephone card, an orange card, a pachinko card, and a books card, various credit cards, a library 
utilization card, various member cards, etc. are consumed by the large quantity or there is length 
is effective. 

[0036] In addition, the front face of the Plastic solid acquired from the constituent of this 
invention can also be processed with various ingredients to raise further the water resisting 
property of a Plastic solid, chemical resistance, thermal resistance, a mechanical strength, etc. 
For example, processing of coating, a lamination, DIPIINGU, or vacuum evaporationo is effective 
at metals, such as aluminum, non-biodegradable plastics, and the biodegradable plastics of 
others more, such as high-melting polylactic acid. Moreover, since it prevents that the 
biodegradability after an activity falls when processing a front face by metals and non- 
biodegradable plastics, surface treatment can be carried out only to the part which needs a water 
resisting property etc., or means, such as leaving a non-processing part selectively, can also be 
provided. 

[0037] Furthermore, to objects for engineering-works tree planting, such as a pile, piles, a golf 
tee, a film for agriculture, a seedling pot, and a pot for plantation arts, the object for agricultural 
and forestry industries, and the materials supply for horticulture, if well-known fertilizer, such as 
Chisso, phosphorus, and potash, and an effective fungus are kneaded beforehand, since it will 
become still more effective as a part for fertilizer after biodegradation, it is desirable. Moreover, 
the addition rate is 5 - 30% of rate preferably 0 to 80%. 



, [0038] 

^[•Embodiment of the Invention] Hereafter, although an example explains this invention in more 
! detail, this invention is not limitjflfeo these examples. 

I [0039] (Example A) aliphatic sUls polyester The 47 sections (Show^pgh Polymer Bionolle 
1020) 

(B) Corn starch 47 sections (C) cane sugar (sugar) The mixture of 6 section above-mentioned 
each component was supplied and fabricated to the injection molding machine. Mold goods were 
obtained using the metal mold of a tray and a pile. 
: [0040] The appearance of the obtained tray and a pile was good, and there was no generating of 
the scorch by the added cane sugar, discoloration, etc. Moreover, the mechanical strength as a 
tray and a pile etc. was enough, and washing by water was also possible. 
[0041] the place which buried the above-mentioned tray and the pile and was left for three 
months under the room temperature in the culture medium collected and created from soil — 
biodegradation was carried out nearly thoroughly. 

[0042] While the moldability was inferior a little compared with the place which the cane sugar of 
the (C) component were excepted for the comparison, and also performed same shaping and 
decomposition, and the thing to depend on the example of above-mentioned this invention, the 
biodegradation in the inside of soil was not perfect, either. 
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